
Gravel Mining 101
Production of Construction Aggregates

Raw material to finished products
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“The Superior-lobe gravels
contain abundant particles of strong, 
non-reactive crystalline rock, and only 
minor amounts of undesirable rock 
types such as shale or sulfide-bearing 
slate.”

“Sand and gravel deposits laid down 
by meltwater from the Des Moines 
lobe contain particles of shale, and 
are therefore of lower quality as 
construction aggregate.”

(Southwick et al., 2000)
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“Economically viable 
deposits of sand and gravel, 
or bedrock appropriate for 
crushing, are where they 
are, whether convenient or 
not.”

(Southwick et al., 2000)
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“The availability of the 
best remaining Superior-
lobe sand and gravel 
deposits in eastern 
Washington and central 
Dakota counties, is 
threatened by suburban 
sprawl.”

(Southwick et al. 2000)
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“A pit in section 18 
near the intersection of 
Minnesota Highways 
95 and 97 produced
samples that average 
0.25 percent each of 
shale, iron oxide, and 
unsound chert.”

(Southwick et al., 2000)
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Exposed mining face

Demonstrates the 
unconsolidated nature of 
glacial deposits

Note the range of grain      
sizes: 

A mining site that is 
lacking a particular grain 
size may need to bring in 
“add rock” to supplement 
the specifications for 
different products

Fine-grained sand---coarse-grained gravel

Fine sand

Coarse sand

Pebbles and Cobbles
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Grain Size Distribution and Classification Chart

To make a product, material 
must be sorted according to its 
grain size

Material is passed through 
sieves (screens) to achieve the 
required grain size distribution 
for a specific product
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CONSTRUCTION AGGREGATE SPECIFICATIONS

Example of variety of products

•Bagged Portland Cement
•Fine Aggregate for Portland Cement (must be washed)
•Fine Aggregate for Bituminous Seal Coat
•Coarse Aggregate for Concrete
•Mortar Sand
•Base and Surfacing Aggregate ( Crushing required for 
Class 5 and Class 6)
•Stabilizing Aggregate
•Aggregate Backfill
•Aggregate Bedding
•Coarse Filter Aggregate (no fines – Generally requires 
washing)

•Fine Filter Aggregate
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Sieve 
Size 

Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 

75 mm 
(3 inches) -- -- -- -- -- --

50 mm 
(2 inches) -- -- 100 100 -- --

37.5 mm 
(1½ inches) -- -- -- -- -- --

25.0 mm 
(1 inch) -- -- -- -- 100 100 

19.0 mm 
(¾ inch) 100 100 -- -- 90-100 90-100 

9.5 mm 
(3/8 inch) 65-95. 65-90 -- -- 50-90 50-85 

4.75 mm 
(# 4) 40-85. 35-70 35-100 35-100 35-80 35-70 

2.00 mm 
(# 10) 25-70 25-45 20-100 20-100 20-650 20-55 

425 μm 
(# 40) 10-45 12-30 5-50 5-35 10-35 10-30 

75 μm 
(# 200) 8.0-15.0 5.0-13.0 5.0-10.0 4.0-10.0 3.0-10.0 3.0-7.0 

Table 3138-1
Base Surfacing Aggregate

Total Percent Passing

*Modified from Table 3138-1 of the Standard Specifications For Construction, 2005 Edition: Minnesota Department of Transportation.
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Operations Overview-Maple Grove, MN
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Comparative Local Water Usage

Permitted
MG/Year

Abrahamson
Nurseries 7.3

Barton Sand
and Gravel 18.0

Eco Bakken 38.0

Forest Hills
Golf Club 37.0

City of Forest 
Lake 2850
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Add Rock= The Modern Plan 

Add Rock allows gravel mining to operate efficiently.

Add Rock does not extend the life of a mining operation, instead, it allows the 
producers to use 100% of the material to make a product---ALL of the resource is 
utilized.

The amount of Add Rock required is a function of gradations existing at the 
mine, and the material specification required for specific products.

Aggregate is too precious a resource to let go to waste.
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